A case of osteoid osteoma of the scaphoid presenting as painful monoarticular arthritis is presented. Degenerative arthritis, associated with osteoid osteoma of the carpus, has not been described. The implications for treatment are discussed.
Introduction
Osteoid osteoma accounts for 10% of benign bone tumors. The vast majority of these occur in the appendicular skeleton with half occurring in the femur and tibia. There is a nearly 2:1 predominance in women, and the tumor is uncommon after the age of 30 [6] . Only 2% of all osteoid osteomas involve the carpus, and their rarity may make diagnosis challenging. Indeed, a review of the literature reveals scattered case reports of osteoid osteoma of the scaphoid [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . We present a case report of a young woman with osteoid osteoma of her scaphoid who presented with marked radiographic and clinical evidence of radiocarpal degenerative arthritis.
Case Report
A 16-year-old woman presented with a 19-month history of worsening pain and swelling in her right hand and wrist.
She denied prior trauma. She initially described very marked relief of symptoms with the use of aspirin and ibuprofen, although this efficacy waned over the last 6 months. Serologic workup performed by her primary care doctor highlighted a negative rheumatoid factor, negative lyme titers, a negative PPD, a white blood cell count of 6.2, a C-reactive protein of 0.6, and a sedimentation rate of 12. She was referred for orthopedic consultation and subsequent plain radiographs, magnetic resonance imaging (MRI), and triple-phase bone scan were obtained ( Fig. 1) . A presumptive diagnosis of indolent infection was made and she underwent open biopsy of her distal scaphoid pole via a volar approach. Specimens were taken of synovial fluid as well as bone and sent for bacterial, fungal, and mycobacterial cultures. At 8 weeks, these were negative.
She was referred to this author for consultation at this point. Her review of systems revealed no constitutional signs or symptoms including fevers, chills, night sweats, nausea, vomiting, chest pain, shortness of breath, abdominal pain, other joint pain, low back pain or stiffness, or any unexpected weight loss or weight gain. Examination was notable for a dramatic subjective skin temperature difference between her left and right wrists. Her right wrist was markedly swollen dorsally and radially and held in 10°of ulnar deviation. Range of motion of her right wrist was painful through a limited arc of motion of 20°flexion (85°c ontralateral), 10°extension (80°contralateral), ulnar deviation of 10°(40°contralateral), and radial deviation of 0°(15°contralateral). Her right forearm was smaller in circumference compared to her left forearm. She was exquisitely tender over the proximal pole of her scaphoid. There was mild tenderness in her anatomic snuffbox and distal scaphoid pole. Watson's maneuver was painful but did not reveal asymmetric instability. Her imaging studies were reviewed ( Fig. 1 ). In addition, a computed tomography (CT) scan of her wrist was performed ( Fig. 2 ).
An open excisional biopsy was performed through a dorsal approach. Marked synovitis was encountered and a synovectomy was performed. The articular surface of the proximal scaphoid and lunate, as well as the corresponding articular facets on the distal radius, was found to be irregular with fibrillation and softening of the articular cartilage. A corticotomy was made in the proximal pole of her scaphoid under image intensification and a well-formed nidus was delivered into the field (Fig. 3 ). The lytic area was meticulously curretaged and packed with morselized cancellous allograft. Histologic examination of the lesion confirmed the diagnosis of osteoid osteoma.
At 2 weeks, the patient reported complete resolution of her pain. She was provided a removable splint for comfort and at 6 weeks postsurgery was begun on a program of active, active assisted, and passive range of motion, along with progressive strengthening. She was cleared for full return to activities as tolerated at 3 months postoperative. Her range of motion was unchanged from the 3 months preoperative measurements and at 18 months postoperatively, although she reported no discomfort or functional limitation in the use of her operative extremity. Her synovitic swelling was no longer evident. Plain radiographs at 18 months postoperative showed complete healing of her proximal pole without evidence of avascular necrosis. There was no progression in the radiographic appearance of degenerative arthritis.
Discussion
Osteoid osteoma of the carpus is rare. Murray et al. reported on 44 carpal bone tumors, 11 of which were osteoid osteoma and one was located in the scaphoid [14] . Lisanti and coworkers [9] identified the scaphoid as the most commonly affected carpal bone, followed by the capitate, Figure 1 a Plain radiographs demonstrate a sclerotic lesion in the proximal scaphoid pole. Radiocarpal arthrosis with narrowing of the radiocarpal joint space and overgrowth of the radial styloid is noted. b Bone scan demonstrates intense uptake at the scaphoid with diffuse uptake across the carpus on delayed imaging. c MRI demonstrating homogeneous hypointense signal of the scaphoid on T1 sequences and hyperintense signal on T2 images with focal proximal hypointensity. hamate, and lunate. A total of 82 carpal osteoid osteomas were identified in their review between 1935 and 1996. Their review specifically identified a total of 30 cases of osteoid osteoma of the scaphoid. One case, involving the lunate, identified "malacia" of the lunate identified at the time of surgery. To our knowledge, this is the only mention of arthritic change of the wrist in association with this lesion.
The overwhelming symptom of osteoid osteoma is pain. This has been felt to be due to the presence of nerve fibers within the nidus and perinidal tissues and secondarily due to the stimulation of local nerve fibers by tissue edema [11] . Other authors have demonstrated increased local production of prostaglandin E2 in association with osteoid osteomas [10, 17] .
It is well-established that prostaglandin E2 (PGE2) plays a key role in the pathogenesis of degenerative arthritis [8] [9] [10] [11] [12] . Both serum and synovial fluid from patients with osteoarthritis and rheumatoid arthritis contain increased levels of PGE2 compared to healthy controls. Prostaglandin E2 increases the production of proinflammatory cytokines, reactive oxygen species, and matrix metalloproteases which lead to increased pain and contribute to alteration of articular cartilage, synovium, and bone. Secondary synovitis has been described in association with osteoid osteoma of the elbow and hip where a portion of the epiphysis is located within the joint capsule [2] . Additionally, synovitis of the first dorsal wrist compartment has been described secondary to cortical perforation of an osteoid osteoma of the radial styloid [2, 18] . Degenerative arthritis, associated with osteoid osteomas of the carpus, has not been described.
Our patient demonstrated marked radiographic and clinical evidence of radiocarpal degenerative arthritis in association with an osteoid osteoma. We speculate that this is an underreported entity as numerous authors cite resolution of pain following resection of osteoid osteoma from the wrist, but note no appreciable normalization of motion postoperatively [1, 3, 5, 11, 15, 16] . Furthermore, given the difficulty of establishing a radiographic diagnosis in these patients with radiographic changes noted often after delay of up to 25 months [9] , prostaglandin-mediated alteration in synovium and articular cartilage proceed unchecked.
While symptomatic treatment with salicylates while awaiting spontaneous resolution of osteoid osteomas has been a long-accepted treatment, we posit that this may be contraindicated in the wrist due to the potential for irreversible prostaglandin-mediated articular changes. Carpal osteoid osteoma should remain in the differential diagnosis of the young patient presenting with painful monoarticular degenerative arthritis. Prompt diagnosis based on a high index of clinical suspicion and advanced radiographic imaging, including scintigraphy and MRI [6] , followed by surgical excision could possibly lessen the possibility of degenerative arthritis in these patients and subsequently articular damage to the distal radius for osteoid osteomas of the carpus.
